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Small popliteal artery aneurysms: Are they
clinically significant?
Enrico Ascher, MD, Natalia Markevich, MD, RVT, Richard W. Schutzer, MD, Sreedhar Kallakuri, MD,
Theresa Jacob, PhD, and Anil P. Hingorani, MD, Brooklyn, NY
Objective: We undertook this study to determine whether popliteal artery aneurysm diameter correlates with initial
symptoms and presence of associated occlusive disease.
Methods: Duplex arteriography before infrainguinal revascularization in 500 lower extremities enabled diagnosis of 34
popliteal aneurysms in 25 patients (24 male, 1 female) over the last 4 years. Fourteen patients (41%) had no symptoms
(group 1) and 20 (59%) had symptoms (group 2) of severe claudication (n  8), acute ischemia (n  6), rest pain (n 
2), and tissue loss (n  4). We compared clinical presentation with popliteal artery diameter, prevalence of thrombosis,
and presence of associated occlusive disease.
Results: Popliteal artery aneurysm diameter averaged 2.8  0.7 cm (range, 1.8-4.5 cm) in group 1 and 2.2  0.8 cm
(range, 1.3-4.0 cm) in group 2 (P < .03). Popliteal aneurysm thrombosis was present in 7 of 20 limbs in group 2. Four
of these patients also had ipsilateral superficial femoral artery thrombosis. Evaluation of the infrapopliteal arteries in
group 1 showed three-vessel runoff in 7 limbs, two-vessel runoff in 3 limbs, one-vessel runoff in 2 limbs, and no vessel
runoff in 2 limbs. However, all infrapopliteal arteries were either occluded or significantly stenotic in 14 limbs (70%). In
group 2, one-vessel runoff was observed in 5 limbs, and two-vessel runoff in 1 limb.
Conclusions: Smaller popliteal artery aneurysm was associated with higher incidence of thrombosis, clinical symptoms,
and distal occlusive disease. Liberal use of duplex scanning in this setting may have accounted for the increased awareness
that small popliteal artery aneurysms can thrombose and present with severe ischemia. (J Vasc Surg 2003;37:755-60.)
Since John Hunter called attention to popliteal aneu-
rysms more than four centuries ago,1 several large series
have been published that helped define the natural history,
clinical presentation, operative treatment, and long-term
limb salvage and survival outcomes for patients with such
aneurysms.2-5 Popliteal artery aneurysm causes critical limb
ischemia after acute vessel thrombosis, distal embolization,
and, less commonly, rupture. Although there is consensus
regarding limb salvage surgery as the standard form of
treatment for all symptomatic aneurysms and for large
asymptomatic aneurysms, controversy remains regarding
the management of asymptomatic smaller popliteal aneu-
rysms. Few investigators have addressed the influence of
aneurysm size on rate of complications. Szilagyi et al6
suggested that popliteal aneurysms 2 cm or smaller in
diameter may be observed, and others have also advocated
a conservative observant approach.7,8 Conversely, some
authors have suggested a more aggressive stance.3,9 In an
attempt to further investigate the potential complications
of smaller aneurysms, we performed a retrospective review
of our clinical experience with popliteal aneurysms.
MATERIAL AND METHODS
Patient population. Over the last 4 years we detected
34 popliteal aneurysms in 25 patients at our institution.
Bilateral popliteal aneurysms were diagnosed in 9 patients
(36%) in this series. Study participants were 24 men and 1
woman, with age ranging from 41 to 89 years (mean, 74
12 years). Associated risk factors included hypertension in
13 patients (52%), coronary artery disease in 9 patients
(36%), chronic renal failure in 6 patients (24%), smoking in
5 patients (20%), and diabetes mellitus in 5 patients (20%).
Fourteen popliteal aneurysms (41%) were asymptomatic
(group 1), and the remaining 20 (59%) were symptomatic
(group 2). Symptoms included severe disabling claudica-
tion in 8 cases (23%) and chronic critical ischemia in 6
patients, including tissue loss in 4 cases (12%) and rest pain
in 2 cases (6%). The remaining 6 cases (18%) presented with
signs and symptoms of acute ischemia, including sudden
onset of leg and foot pain, decreased sensation, pallor, and
decreased capillary perfusion. Duplex studies of the popli-
teal artery were obtained in 14 asymptomatic cases without
symptoms to confirm the presence of an aneurysm sus-
pected at palpation (n  5), rule out a contralateral popli-
teal aneurysm (n  4), rule out a popliteal aneurysm in
patients with aortic aneurysm (n  3), and in nondiabetic
patients with absent pedal pulses and palpable popliteal
pulse (n  2). Our policy is to offer surgical repair as an
alternative to observation alone for patients at low risk with
patent popliteal aneurysms, regardless of the diameter. In
the presence of small aneurysms (2 cm) we ensure that
patients have an adequate autogenous conduit and accept-
able vessel runoff. Also, we do not operate on thrombosed
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popliteal aneurysms of any size in patients without symp-
toms or with nondisabling claudication.
Preoperative evaluation. Duplex arteriography was
used as the sole preoperative imaging technique in all
cases.10 Three registered vascular technologists performed
the tests with an ATL HDI 5000 duplex scanner. In-
sonation of the abdominal aorta, ipsilateral iliac artery, and
infrainguinal arteries was possible with use of a multitude of
transducers. The arterial segments were identified as patent
or occluded. Patent arteries were classified as normal or
mildly diseased (50% diameter reduction at B-mode scan-
ning and peak systolic velocity (PSV) ratio2); moderately
diseased (50%-70% diameter reduction and PSV ratio 2-3);
severely diseased (70% diameter reduction and PSV ratio
3).
Our definition of popliteal aneurysm included minimal
vessel diameter 1.2 cm or larger and at least one and
one-half times the diameter of the proximal arterial seg-
ment.11-13 All other arterial aneurysms were defined using
a 1.5 diameter ratio with the proximal adjacent segment.
Popliteal artery aneurysm was also defined according to
location in relation to the knee joint (above, behind, be-
low). In low-flow situations we used low pulse repetition
frequency, high persistence and sensitivity settings of
Doppler, color, and power mode to ensure patency of the
popliteal artery. Presence or absence of mural thrombus
was evaluated with B-mode imaging (hypoechoic or ane-
choic intraluminal matter). These latter results correlated
well in all cases with intraoperative findings. Since we
routinely excise at least a portion of the aneurysm, we were
able to confirm presence or absence of mural thrombus as
shown at duplex scanning. In addition, preoperative duplex
mapping of the ipsilateral greater and lesser saphenous
veins was performed to facilitate creation of a totally autog-
enous reconstruction.
Intraoperative evaluation. Pressure gradient 15%
between the donor artery and the radial artery was used to
rule out an inflow lesion. Higher gradient demanded a
contrast medium-enhanced study to confirm adequacy of
the inflow tract. Completion contrast arteriography was
also used at the surgeon’s preference to assess vessel runoff
in 10 patients (37%). One of the two surgeons in this series
routinely performs completion arteriography, and the
other relies on intraoperative duplex scanning to assess
adequacy of the arterial reconstruction.
Postoperative follow-up. Bypass graft duplex scan-
ning was performed before hospital discharge, 3 months
after surgery, and every 6 months thereafter.
Statistical analysis. Popliteal aneurysm diameter,
concomitant risk factors, and number of patent runoff
arteries between groups 1 and 2 were compared with the
Fisher exact test and Student t test (Instat; Graphpad, San
Diego, Calif). Similar analyses were performed for the
groups of patients with and without diabetes. In addition,
Mann-Whitney and Kruskal-Wallis nonparametric tests
were used to compare aneurysm diameter and presence or
absence of symptoms. Graft patency life tables were calcu-
lated with SPSS version 9.0 (SPSS, Chicago, Ill).
RESULTS
Popliteal aneurysm location, diameter, and symp-
toms. The location of the popliteal aneurysm was above
the knee in 17 cases (50%), behind the knee in 15 cases
(44%), and below the knee in 2 cases (6%). Overall, diam-
eter of popliteal artery aneurysms at duplex scanning
ranged from 1.3 to 4.5 cm (mean, 2.4  0.8 cm; median,
2.2 cm). In group 1, the diameter of popliteal aneurysms
ranged from 1.8 to 4.5 cm (mean, 2.8  0.7 cm; median,
2.6 cm), whereas in group 2 the range was 1.3 to 4.0 cm
(mean, 2.2  0.8 cm; median, 2 cm). Symptomatic aneu-
rysms were significantly smaller than asymptomatic aneu-
rysms (P  .03, Student t test; P  .02, Mann-Whitney
test; P  .02, Kruskal-Wallis test).
Thrombosed aneurysms. Seven popliteal arteries
(21%) were completely thrombosed at duplex scanning. All
were in group 2. In 4 cases the ipsilateral superficial femoral
artery was also acutely occluded. The determination of
acuity in these patients included clinical signs and symp-
toms of acute ischemia. In addition, B-mode imaging was
used to differentiate acute (anechoic or hypoechoic) from
chronic (isoechoic) arterial occlusions. These 4 patients
were part of the group with acute occlusion. No statistically
significant difference was detected between mean diameter
of the 7 thrombosed aneurysms (2.3  0.8 cm) versus the
27 patent aneurysms (2.5  0.8 cm) (P  .6). Of the 7
thrombosed popliteal aneurysms, 4 were above the knee
and 3 were behind the knee (P  1).
Comparison of thrombosis, mural thrombus, and
symptoms between popliteal aneurysms with diameter
>2 cm and <2 cm. Twenty popliteal aneurysms were
2.0 cm in largest diameter, and 14 were 2.0 cm. Inci-
dence of complete thrombosis was not significantly differ-
ent between the 3 larger aneurysms and the 4 smaller
aneurysms (P  .4). Overall incidence of mural thrombus
in 27 patent popliteal aneurysms was 85%. Mural thrombus
was observed in 10 of 14 asymptomatic aneurysms (71%)
and in all 13 symptomatic aneurysms. Of the 14 small
(2.0 cm) popliteal aneurysms, 9 (64%) had mural throm-
bus at duplex scanning (Figs 1 and 2), compared with 14 of
20 large (2 cm) popliteal aneurysms (70%). There were 2
small aneurysms in the group 1, and 1 of them contained
mural thrombus. In the 9 patients with small and patent
popliteal aneurysms with mural thrombus, we documented
three-vessel severe occlusive disease in 5 cases, one-vessel
runoff in 1 case, and two-vessel runoff in 3 cases. Smaller
aneurysms were more often associated with ischemic symp-
toms (12 limbs) than were larger aneurysms (8 limbs) (P
.02).
Runoff status in symptomatic and asymptomatic
aneurysms. Group 1 patients had three-vessel runoff (pa-
tient with70% stenosis) in 7 limbs, two-vessel runoff in 3
limbs, 1-vessel runoff in 2 limbs, and no obstruction in 2
limbs. Duplex scanning criteria for estimation of stenosis
70% or greater include PSV ratio greater than 3 and direct
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diameter reduction measurements. Of the 2 asymptomatic
patients with “0 vessel runoff,” 1 had segmental occlusions
of the posterior and anterior tibial arteries and a severely
stenotic peroneal artery; the other patient had an occluded
posterior tibial artery and severely stenotic anterior tibial
and peroneal arteries. Both patients had a patent popliteal
artery, and they were ambulatory without claudication, rest
pain, or tissue loss. In group 2, all infrapopliteal arteries
were occluded or significantly stenosed in 14 limbs (70%).
In this group, 5 limbs had one-vessel runoff and only 1 limb
had two-vessel runoff. The number of disease-free infrap-
opliteal arteries was significantly less common in group 2
(0.4 0.6) compared with group 1 (2.1 1.1) (P .01).
Infrapopliteal artery patency in groups 1 and 2 is depicted
in Table I. Two patients in group 1 had small and patent
popliteal aneurysms (1.8 and 1.9 cm, respectively). One
patient had no patent disease-free infrapopliteal arteries,
and the other had segmental occlusion of anterior and
posterior tibial arteries and an unobstructed peroneal ar-
tery. Despite the severity of runoff disease, these patients
had no claudication, rest pain, or tissue loss.
Popliteal aneurysm and diabetes. The difference be-
tween incidence of diabetes mellitus in group 1 (3 cases)
and group 2 (6 cases) was not statistically significant (P 
.7) Similarly, incidence of symptomatic popliteal aneurysm
in cases with diabetes (6 of 9) was not significantly different
from that in cases without diabetes (14 of 25) (P  .7) In
this series, mean number of infrapopliteal runoff arteries in
patients with diabetes was 1.4 1.3 arteries, and in patients
without diabetes it was 1.3 1.1 arteries (P .7). Number
of patent infrapopliteal arteries in patients with and without
diabetes is shown in Table II.
Other aneurysms. Six patients had abdominal aortic
diameter greater than 3 cm. Three additional patients had
undergone abdominal aortic aneurysm repair, 1 patient had
undergone thoracic aortic aneurysm repair, and 1 patient
had undergone repair of bilateral iliac artery aneurysms.
Common femoral artery aneurysms were present in 4 pa-
tients.
Status of the superficial femoral artery. In group 1,
only 1 of 14 patients had an occluded superficial femoral
artery (SFA) with patent popliteal artery aneurysm. In
group 2, SFAs were either chronically occluded (n  2) or
severely stenotic (n  2) (P  .4) Of 8 patients with
claudication, only 2 had SFA stenosis. Of the 6 patients
with chronic critical ischemia, only 1 had thrombosis of
both SFA and the popliteal aneurysm. The remaining 5
patients had mild SFA stenosis.
Management. Twenty-nine popliteal aneurysms were
treated with bypass graft procedures: 13 femoropopliteal
bypass grafts (10 greater saphenous veins, 3 polytetrafluo-
roethylene grafts [PTFE]), 7 femorotibial bypass grafts (5
greater saphenous veins, 1 composite vein, 1 PTFE), and 9
interpositions (7 greater saphenous veins, 1 cephalic vein, 1
PTFE).
Fig 1. Duplex scan of small (1.3 cm) popliteal aneurysm with mural thrombus.
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Two patients with asymptomatic popliteal aneurysms
(2.2 cm and 1.8 cm, respectively) are awaiting surgery. One
of these patients is still refusing surgical repair 10 months
after diagnosis. The other patient has limited vessel runoff
via the lateral plantar artery and has been reluctant to
undergo bypass surgery for 3 months. Two thrombosed
aneurysms in patients with claudication have been observed
for 10 and 35 months, respectively. One patient with a 2.2
Fig 2. Duplex scan of small (1.5 cm) popliteal aneurysm without mural thrombus.
Table I. Patency of infrapopliteal arteries in 20 symptomatic (group 2) and 14 asymptomatic (group 1) limbs with
popliteal aneurysms
Infrapopliteal
artery
Group 1 Group 2
PNo. of limbs % No. of limbs %
Anterior
tibial
2 10 9 64 .002
Posterior
tibial
3 15 9 64 .005
Peroneal 9 45 10 71 .2
Table II. Patency of infrapopliteal arteries for 9 limbs in patients with diabetes and 25 limbs in patients without
diabetes with popliteal aneurysms
Infrapopliteal
artery
Diabetes No diabetes
PNo. of limbs % No. of limbs %
Anterior
tibial
4 44 7 28 .4
Posterior
tibial
4 44 9 36 .7
Peroneal 5 56 14 56 1.0
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cm popliteal aneurysm died of chronic renal failrue and
congestive heart failure 2 months after the contralateral
popliteal aneurysm was repaired.
Graft patency and limb salvage. Overall, graft pa-
tency rate was 92% at 3 months, 81% at 6 months, 72% at 12
months, and 72% at 24 months. Of the 29 limbs operated
on, there was 1 (3.4%) above-knee amputation after a failed
femoral-anterior tibial PTFE bypass with an adjunctive
arteriovenous fistula 7 months postoperatively. The patient
was operated on because of rest pain and had an occluded
2.8 cm popliteal aneurysm. The remaining patients who
underwent revascularization because of chronic or acute
ischemia experienced relief of symptoms. One of 20 symp-
tomatic limbs (5%) with toe gangrene underwent a success-
ful toe amputation. The remaining 3 limbs with tissue loss
(nonhealing ulcers) healed after bypass operations. Two
patients with claudication did not undergo surgery and
remain symptomatic. Duration of follow-up in these pa-
tients ranged from 1 to 48 months (mean, 13  10
months). Overall 2-year limb salvage in this series was 94%.
Patient survival. Only one patient died within the
first postoperative month. This patient had a 2.0 cm pop-
liteal aneurysm and acute ischemia.
DISCUSSION
After careful review of the available literature and our
own data, we recognize that the true incidence of small
popliteal aneurysms remains elusive. Thus we cannot make
conclusive statements regarding the natural history of this
disease. Conversely, the present retrospective analysis of
popliteal aneurysms suggests that small aneurysms (2 cm)
may not be so benign as previously believed. Despite their
small size, these aneurysms may be lined with thrombus
that can embolize to the infrapopliteal arteries. Indeed,
64% of small aneurysms in this series were partially throm-
bosed, and this incidence was not significantly different
from that for larger aneurysms (70%). Of interest, complete
thrombosis of the popliteal aneurysm also did not correlate
with aneurysm size in this series. Mean diameter of throm-
bosed popliteal aneurysms was 2.8 cm, and for patent
popliteal aneurysms it was 2.5 cm (difference not signifi-
cant). Moreover, there was no significant difference in
incidence of thrombosis between smaller and larger aneu-
rysms (29% vs 15%). It is conceivable that factors other than
diameter may influence clot deposition. In addition, loca-
tion of the popliteal aneurysm in relation to the knee joint
was not predictive of thrombosis. Perhaps increased expe-
rience with popliteal aneurysms may enable an in-depth
analysis of several potential factors that could predispose
these vessels to thrombosis, including runoff status and
hypercoagulability. Also, better understanding of the etio-
logic factors involved in formation of popliteal aneurysm
may help explain why thrombosis is more commonly ob-
served at the level of the popliteal artery, as compared with
aortic or iliac aneurysm. Although some authors still de-
scribe popliteal aneurysm as “atherosclerotic,”14,15 recent
data comparing the histologic features, proteolytic profile,
apoptosis, and mediators of apoptosis in patients with
popliteal artery aneurysms and arteries from patients with
atherosclerosis all suggest significant differences. Changes
in popliteal artery aneurysms were similar to those in the
matrix of abdominal aortic aneurysms. These included
striking disruption and fragmentation of elastic lamellae,
increased proteolytic activity, and increased expression of
pro-apoptotic proteins.16
Contrary to the report by Whitehouse et al,7 we found
that smaller aneurysms were more symptomatic than larger
ones. We are not able to explain this discrepancy except to
mention that we were more aggressive in our attempt to
identify the cause of the popliteal occlusion by using duplex
scanning to differentiate atherosclerotic occlusive disease
from partial or complete occlusion of a popliteal aneurysm.
Although runoff status was worse for the small popliteal
aneurysm group in the present series, this cannot be ex-
plained by diabetes mellitus only, because this condition
was not more prevalent in the symptomatic group com-
pared with the asymptomatic group. In addition, none of
our patients had other symptoms suggestive of shaggy aorta
syndrome. We are concerned with the relatively high inci-
dence of occluded infrapopliteal arteries seen in this expe-
rience. It is possible that embolization from a small popli-
teal aneurysm may be more common than previously
believed.
In this series the presence of inflow disease was not a
significant contributory factor to patient symptoms. How-
ever, presence of SFA disease was associated with thrombo-
sis of the popliteal artery. Four thrombosed popliteal aneu-
rysms occurred in association with 8 severely stenotic or
occluded SFAs (1 stenosis, 3 occlusions), while only 3
thrombosed popliteal aneurysms were found in the remain-
ing 26 limbs with patent or minimally diseased SFAs (P 
.04). It can be surmised from this observation that the
combination of popliteal aneurysm and significant SFA
occlusive disease may contribute to thrombosis of the an-
eurysm.
Only 15 of 34 popliteal aneurysms (44%) were sus-
pected at palpation alone. There was no relationship be-
tween popliteal aneurysms diagnosed at palpation (40%)
and those diagnosed at duplex scanning (74%) in terms of
presence of symptoms (P  .08). However, routine use of
duplex scanning in evaluation of peripheral arterial disease
in our practice was important in detection of clinically
unsuspected popliteal aneurysms. We believe that many
such cases would have been missed at palpation or even at
contrast-enhanced arteriography, particularly the occluded
aneurysms and those with mural thrombus. Moreover, we
were able to precisely measure the diameter of the popliteal
aneurysm and delineate the outflow.10 Since duplex exam-
ination not only can identify distal patent arteries subjected
to low flow (5 cm/s) but also can differentiate the cause
of occlusion, we did not believe thrombolytic agents were
crucial in any of the patients in this series.17 However, we
recognize that ours is a limited experience, and we would
not hesitate to perform thrombolysis when an adequate
outflow site is not visualized at duplex or contrast-en-
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hanced arteriography and in cases of extensive distal throm-
bosis of the pedal vessels.
Surgical intervention had been indicated for popliteal
aneurysms with diameter larger than 2 cm because of the
high incidence of limb-threatening ischemia (18% to
36%).4,7,9 On the other hand, management of asymptom-
atic patients with smaller popliteal aneurysms remains con-
troversial. Our data support the recommendation made by
other investigators that favors early repair for these aneu-
rysms. Inahara and Toledo9 showed a high rate of acute
thrombosis in popliteal aneurysms averaging 1.8 cm in
diameter. Anton et al3 demonstrated a 13% incidence of
popliteal thrombosis and major amputation in patients with
small aneurysms. Although Szilagyi et al6 suggested an
observant approach for small popliteal aneurysms, they
failed to provide long-term follow-up outcome of their
patients. Based on limited experience with 13 patients,
Shellack et al8 advocated an observant approach for patent
small popliteal aneurysms. However, they did not routinely
scan their patients with popliteal artery thrombosis to rule
out popliteal aneurysms.
While previous studies have focused on popliteal artery
aneurysm thrombosis, the question of small popliteal artery
aneurysms resulting in distal embolization and causing
symptoms before thrombosis has not been carefully as-
sessed. Our retrospective review calls attention to the fact
that small popliteal artery aneurysms can be associated with
a significant incidence of thrombosis, clinical symptoms,
and distal occlusive disease. However, only carefully
planned prospective studies will answer important ques-
tions regarding the growth rate of small popliteal aneu-
rysms and the associated incidence of embolization and
occlusion. Although the retrospective nature of this clinical
review does not allow us to make definitive conclusions
regarding surgical indications for small popliteal aneu-
rysms, we believe it is reasonable to pursue our established
criteria for operability. These include patent small popliteal
aneurysms in patients with low operative risk, acceptable
runoff, and adequate venous conduit. Thrombosed popli-
teal aneurysms in patients without symptoms should be
observed.
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